INTRODUCTION
Patients with established coronary artery disease (CAD) are at particularly high risk of subsequent coronary events and death. Effective secondary prevention can reduce this risk. Modification of cardiovascular risk factors can reduce the incidence of recurrent myocardial infarction, decrease the need for interventional procedures, improve quality of life, and effectively extend survival.
1
Comprehensive guidelines for the long-term management of patients with CAD have been issued by the American Heart Association/American College of Cardiology (AHA/ACC) 2 and the European Society of Cardiology (ESC). 3 Effective secondary prevention includes interventions to change behaviour and modify lifestyle (smoking cessation, regular exercise, weight control and healthy food choices) and pharmaceutical interventions (antiplatelet agents, statins, β-blockers, angiotensin converting enzyme inhibitors and angiotensin receptor blockers). [2] [3] [4] [5] In a systematic review of lifestyle interventions in patients with CAD, a marked reduction in mortality risk was associated with smoking cessation (35-50%), physical activity (20-30%), moderate alcohol consumption (15-20%) and healthy dietary choices (15-45%). 6 Risk reductions were seen in both CAD patients and in general population cohorts. 6 Different pharmacological interventions have also been shown to reduce mortality risk in CAD patients, demonstrating a risk reduction associated with low-dose aspirin (18%), 7 statins (21%), 8 β-blockers (23%) 9 and ACE inhibitors (26%). 10 Combined, these interventions could potentially reduce the risk of recurrent events by more than two thirds.
11
At present, a considerable gap exists between guidelines on secondary prevention and the actual implementation of these measures. 12 The results of the EUROASPIRE III survey (European Action on Secondary Prevention by Intervention to Reduce Events) 13 have shown that the implementation of secondary prevention is seriously lagging behind. Compared with the results of the earlier EUROASPIRE I and II data, 12, 14 EUROASPIRE III showed some improvement in lipid management, but no change in the prevalence of smoking and an inverse trend in the prevalence of obesity/ central obesity and blood pressure control, despite increased use of antihypertensive medication. It also showed an increase in the prevalence of diabetes, both self-reported and undetected, and a deterioration in therapeutic glucose control. These findings led to the statement that professional comprehensive multidisciplinary ambulatory preventive cardiology programmes should be available for all coronary patients, and the call for prevention centres.
13
One approach may be to create nurse led prevention clinics (NLPC). Such clinics have now been introduced in different locations globally, but their impact is largely unknown, as no study has quantified the effect of a comprehensive secondary care (hospital based) NLPC. In a meta-analysis of secondary prevention programmes, a wide variety of programmes were shown to have variable effects in improving health outcomes in patients with coronary disease, mainly in primary care based programmes or hospital based programmes focusing on a small number of risk factors. 15 No studies included in the meta-analysis investigated comprehensive nurse led hospital based programmes targeting all modifiable risk factors. Overall, secondary prevention programmes were shown to positively affect (1) the processes of care (risk factor profiles and use of proven efficacious therapies), (2) functional status, and (3) quality of life for participants. In addition, such programmes reduced myocardial infarctions by 17% during a median follow-up of 12 months. The mortality reduction that was associated with participation in secondary prevention programmes (15% overall and 47% at two years) became apparent with longer follow-up and was of similar / NEW APPROACHES TO THE IMPLEMENTATION OF CARDIOVASCULAR DISEASE PREVENTION CHAPTER 5 magnitude in recently published trials and in trials published more than two decades ago (before the widespread use of contemporary medical therapies).
15
A randomised study of nurse led secondary prevention clinics in primary care in the United Kingdom has been described by Murchie et al. 16 A total of 1343 patients (673 with intervention and 670 controls) with stable coronary artery disease were seen every two to six months for the duration of one year at the nurse led clinics in general practice. The clinics promoted medical and lifestyle components with the focus on risk assessment, medication, blood pressure, lipid profile, physical activity, smoking and diet. Data were collected after one year and after four years (mean follow-up 4.7 years). After 4.7 years the cumulative mortality in interventions vs. controls was 14.5 vs. 18.9% with a relative risk of 0.78; the cumulative coronary event rate was 14.2 vs. 18.2% with a relative risk of 0.80.
16
For secondary (hospital based) care, no such studies exist. Because of the limited evidence of efficacy, funding for prevention clinics is not structural and is difficult to obtain. Insurance companies generally require solid evidence, preferably local, before structural funding is considered.
We have designed the RESPONSE study to quantify the impact of nurse led prevention clinics on cardiovascular risk in patients with established coronary artery disease.
STUDY DESIGN

Patient selection
Patients with documented evidence of coronary artery disease are selected during hospitalisation for an acute coronary syndrome.
Inclusion criteria are:
» Age 18-80 years; » Hospitalisation less than 8 weeks before inclusion for a documented acute coronary syndrome (ACS), irrespective of ST-segment shift or cardiac marker elevation.
Exclusion criteria are:
» NLPC visits not feasible;
» Patient not available for follow-up;
» Surgery, percutaneous coronary intervention or other interventions expected within 8 weeks;
» Life expectancy considered limited (≤2 years);
» Previously enrolled in NLPC;
» NYHA class III or IV heart failure.
Informed consent and randomization
Informed consent will be obtained during hospitalisation or shortly after for randomisation and for collection of baseline data and follow-up data at six and 12 months. Patients are informed about the subject of the study, i.e. secondary prevention of coronary disease, but the details about the comparison between the two study groups will not be disclosed. The informed consent information letter to the patients in the RESPONSE study contains information about the nature of the study (secondary prevention of coronary disease), randomisation and data collection at baseline, and at 6 and 12 months. It also states that some aspects of the study will not be disclosed before the completion of the study, but that these aspects convey no extra risk and include no experimental treatments:
'Participants in this scientific study are randomised to one of two groups. This concerns a second observation included in the study that would, if fully explained, influence the outcomes.
There are no disadvantages or extra risks associated with this aspect of the study.'
This type of design has previously been applied in other studies in the Netherlands, 17 and is done in order to prevent a 'Hawthorne effect', 18 i.e. change in behaviour or compliance in patients and health professionals as a consequence of the awareness of being observed. At the end of the study, all information about this aspect of the study will be provided.
After informed consent has been obtained, patients are randomised to either the NLPC in addition to usual care (intervention group) or usual care alone (control group). Randomisation is performed per patient by a stratified randomisation protocol on the study website (www.responsestudie.nl).
Treating specialists (i.e. cardiologist) are instructed that the study will take place in their medical centre and are informed about the study question. Individual cardiologists are informed if patients attending their outpatient clinic are included in the study, but are not informed about the result of the randomisation.
The general practitioners whose patients are included in the study will be informed that their patients are included in the study and about the data collection. They will not be informed about the comparison investigated in the study. When a patient is randomised to the NLPC, the general practitioner will be informed that the patient is attending the NLPC, but not that this is a part of the study.
The RESPONSE study has been approved by the Medical Ethics Board of the University of Amsterdam, the Netherlands.
Treatment of study patients
All patients, irrespective of randomisation, will receive usual care, including outpatient visits to a cardiologist after discharge. Cardiologists are encouraged to provide optimal care according to national (CBO) 4 guidelines and are instructed to take all the necessary preventive measures, irrespective of visits to the NLPC. The care provided to patients randomised to the control group (thus receiving no study intervention and only attending data collection visits) is not influenced by the study.
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Nurse led prevention clinic Patients randomised to the intervention group are referred to the NLPC in addition to receiving usual care. That the reason for the referral is the result of randomisation is not communicated to the patients.
Referral to an NLPC includes up to four visits during the first six months after inclusion, at week 2, week 7, week 12, and week 17 after baseline with a time window of 10 days. At each visit, patients are seen by a trained nurse specialist. The NLPC follows a protocol based on national guidelines,4 focusing on (1) healthy lifestyles, (2) biometric risk factors and (3) medication adherence. Main targets for healthy lifestyles are smoking cessation, adequate physical exercise and healthy weight/fat distribution. In addition, general lifestyle advice will be given (including dietary advice and educational material concerning healthy food choices). Targets for biometric risk factors are blood pressure control, lipid control, screening for diabetes in non-diabetics, and glycaemic control in diabetics and insulin resistant individuals. If blood pressure control or lipid control is inadequate, medication is titrated in cooperation with the treating specialist or the patient is referred to the treating specialist. Medication adherence targets maximal adherence to prescribed medication. Adequate antithrombotic therapy and statin use is specifically checked during each NLPC visit. If use has been discontinued since the previous visit, reasons for discontinuation are documented and if possible the therapy is reinitiated. Tables 1 and and 2 show the definitions, targets, strategies and measurements for the different NLPC parameters.
Training of nurses
Nurses contributing to the prevention clinic are trained specialist nurses or nurse practitioners with experience in the care of cardiac patients. They are selected by the local investigators and receive at least one day of central and one day local individual training in addition to investigators meetings. All nurses are given a three-day course in motivational interviewing at the Department of Medical Psychology, Academic Medical Center in Amsterdam, the Netherlands, and are given the opportunity to participate in national and international cardiovascular nursing trainings and congresses.
Follow-up and data collection
All patients (regardless of study group) are seen at baseline, and at six-and 12-month follow-up for data collection. At baseline, gender, educational status, work status, civil status, the occurrence of life events in the previous 12 months, ethnicity, stress status, cardiovascular history, smoking status, dietary status, levels of physical exercise, weight, height, waist circumference, blood pressure, total cholesterol, HDL cholesterol, LDL cholesterol, triglycerides, glucose, HbA1c, and medication are recorded. At 6-and 12-month follow-up, all adverse and serious adverse events since the last visit are recorded, in addition to the occurrence of life events in the previous 6 months, stress status, smoking status, dietary status, level of physical exercise, weight, waist circumference, blood pressure, total cholesterol, HDL cholesterol, LDL cholesterol, triglycerides, glucose, HbA1c and medication. All blood measurements are taken after a minimum of 8 hours of fasting. Data collection at baseline and at 6-and 12-month follow-up is performed independently of the NLPC by research personnel not involved in the treatment of the patient, and no interventions take place during these data collection sessions.
RESPONSE STUDY: RANDOMISED EVALUATION OF SECONDARY PREVENTION BY OUTPATIENT NURSE SPECIALISTS
Patients randomised to the NLPC have additional data collected during the four intervention visits in the first six months. Adverse events, smoking status, dietary status, level of physical exercise, weight, waist circumference, blood pressure, total cholesterol, HDL cholesterol, LDL cholesterol, triglycerides, glucose and HbA1c are recorded. The current medication is also recorded, in addition to any changes in medication carried out at the NLPC and any referrals initiated during the NLPC in patients with inadequate blood pressure, lipid and/or glycaemic control.
Between six months and 12 months follow-up, there are no visits to the NLPC. 
Outcomes and statistical analysis
The primary outcome of the study is the difference in the Copenhagen Risk Score 19 between the two groups at 12-months follow-up. The Copenhagen Risk Score includes nine factors: gender, diabetic status, previous MI, familial predisposition for MI, total cholesterol, HDL cholesterol, systolic blood pressure, BMI and smoking status, and predicts the risk of acute myocardial infarction during the following ten years.
Secondary outcomes are changes in individual risk factors, changes in alternative risk scores at 12-month follow-up relative to baseline, six-month follow-up relative to baseline, 12-month follow-up relative to six-month follow-up, and changes in quality of life. Risk factors consist of smoking status, exercise status, BMI, waist circumference, blood pressure, lipid profile, glucose parameters and diabetic status. Details of individual risk factors are described in table 3. Risk scores consist of the Copenhagen Risk Score (at six months), Europa Score, PROCAM Score and SCORE. Changes in quality of life at 6-and 12-month follow-up relative to baseline and between groups are measured with questionnaires SF-36 and MacNew. 
Sample size considerations
A sample size of at least 533 patients is needed in both groups for detecting differences of at least 25% at conventional levels of type 1 and type 2 errors (two-sided alpha=0.05, beta=0.2) in the Copenhagen Risk Score, in addition to prevalence of lifestyle, other risk factors and use of prophylactic drug therapies.
Data analysis
Data are recorded and stored on dedicated case report forms, and are duplicated in a central electronic database. Continuous variables will be analysed using the two-sample t-test, categorical data using Fisher's exact test.
Timelines
The inclusion of patients into the study is estimated at 100 per centre (calculated with ten participating centres). Follow-up is one year for each individual patient. Per centre, the study duration includes three to six months of preparation, 18 months of inclusion and 12 months of follow-up, to a total of at least 33 months. The total duration of the study will be four years, including analysis of the results. 
Change in Diabetes status
The following diabetic secondary endpoints will be considered: 
DISCUSSION
Methodological considerations and the Hawthorne Effect
A methodological problem in this type of randomised clinical trial is that when patients and physicians are aware of the fact that their actions are being observed and recorded, this can induce behavioural changes in both groups; this is known as the Hawthorne effect. In this study, complete knowledge as to receiving or not receiving the nurse's support could exercise a marked influence on the outcome parameters in both the intervention group and the control group.
From a methodological point of view it is therefore preferable not to give complete information of the nature of the comparison to the patients and treating physicians. However, due to the design of the study and regulations applying to scientific research, it is required to inform patients about randomisation, about data collections and about the fact that parts of the information about the study will become available to them only at the completion of the study.
Patients in both the control and the intervention group are therefore not informed about the nature of the intervention, and the NLPC is offered as a part of usual care. Treating specialists and general physicians are also not explicitly informed about the comparison between NLPC in addition to usual care and usual care alone. Treating specialists are informed about the study, the objective of the study and the comparison, but will not be informed about the result of the individual randomisations in their own outpatients. General physicians are informed that their patients are participating in the study, but are not informed about the comparison between the two groups or that the NLPC is part of the study.
The study design chosen to minimise the Hawthorne effect may be compromised if patients communicate their individual experiences to other patients included in the study. We did not incorporate any specific measures to prevent this. However, this potential confounder is examined with a questionnaire after completion of the study.
Choice of primary outcome parameter
The RESPONSE study does not include long-term follow-up. Ideally, total and cardiovascular mortality and morbidity rates should be assessed after follow-up of several years. An alternative to a prolonged followup is to assess risk of cardiovascular events using a validated risk model. However, there are currently no validated risk prediction models available for patients with established CAD in the secondary prevention setting.
The population from which the Copenhagen Risk Score was developed mainly consisted of individuals without established atherosclerotic disease, but did include 234 individuals with a previous myocardial infarction (2% of 11,765 individuals). 19 This score may therefore be the most suitable for use in the RESPONSE study and has been used previously for quantification of preventive interventions in a nonrandomised observation. 20 It must be noted that the true prognosis in ACS patients is determined by a number of additional factors (not included in the Copenhagen Risk Score) that are related to the extent of coronary disease and its complications.
The immediate and potentially maximal impact of the NLPC in the RESPONSE study is seen at 6-months follow-up (figure 1). Attrition is expected on this impact; thus, by selecting the main endpoint of the RESPONSE study at follow-up at 12 months, at least an important part of the late loss-of-effect can be observed. The use of follow-up at 12 months as endpoint may underestimate the effect of the intervention on lifetime risk, but further attrition of the effect of the intervention may conversely also lead to an overestimation of NLPC-induced effects on prognosis. Our outcome results at 12 months follow-up are therefore suited to quantify the impact of an NLPC on modifiable risk factors for atherosclerosis. Risk Score that is used as the primary endpoint in the study. R6c=risk level at six months in control group, R6i:=risk level at six months in intervention group, R12c=risk level at 12 months in control group, R12i=risk level at 12 months in intervention group, L1=loss in control group, L2=loss in intervention group, A=result in control group, B=result in intervention group.
Patient reporting bias
Smoking parameters and medication compliance will not be objectively documented. However, since data collection at baseline and at six-and 12-month follow-up is conducted by research personnel not involved in the NLPC visits of the individual patients, interviewer bias is minimised in both the control and the intervention group.
Limitations
This study only includes patients who have suffered an ACS. Other groups of cardiovascular disease could possibly also benefit from NLPC. The potential role of NLPC in other patient groups will have to be explored in future trials.
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Expected results
We hypothesise that at six-month follow-up, patients randomised to the NLPC will have a significantly lower cardiovascular risk score than controls. This risk reduction is hypothesised to be achieved through a composite of lifestyle changes and pharmacological interventions. After 12 months, attrition of this effect is expected, but the risk score of the patients randomised to the NLPC is still expected to be significantly lower than that of the control group (figure 1).
In June 2009, 733 patients had been included in the study.
Consequences for current practice
The targets in secondary prevention after an ACS are not being systematically addressed in the clinical centres in the Netherlands. If shown to be effective, NLPCs may play an important part in preventive cardiology programmes and should probably be made available to all coronary patients. In addition, other groups of patients with atherosclerotic disease could potentially benefit from a tailored NLPC.
If a relevant risk reduction by an NLPC can be demonstrated, this will furthermore provide a basis for the implementation and funding of such clinics in all hospitals where ACS patients are treated. In addition, the outcome of the RESPONSE study may stimulate the use of nurse practitioners in other areas of clinical medicine.
